In line desalting mass spectrometry for the study of noncovalent biological complexes.
Electrospray ionization-mass spectrometry is becoming widely used as a high-throughput method for the study of biomolecular interactions. It allows for the analysis of complexes from heterogeneous mixtures with high sensitivity and selectivity. In many cases, biomolecules and their complexes must be stored in nonvolatile salt buffers and other solubilizing agents, such as organics or detergents, to maintain stability and integrity. To ensure an efficient electrospray process, desalting and exchanging the biomolecular solutions into a volatile buffer is imperative. Current off-line or on-line methods to accomplish this are time-consuming, frequently disrupt noncovalent interactions, and can result in considerable sample loss. Here we describe a simple, general, and highly efficient, rapid in-line desalting approach using a small gel cartridge to assist in the mass spectrometric analysis of biomolecules and their complexes. Though the method has broad applicability, we focus our analysis on proteins and demonstrate its usefulness by examining protein-metal, protein-protein, protein-DNA, and protein-RNA interactions. The method is shown to provide rapid direct analysis of analyte solutions containing salts, glycerol, organics, and involatile buffers without deleterious effects.